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Description

[0001] The presentinvention relates to a system com-
prising a water cooling unit and an air-conditioning sys-
tem.

[0002] Currently, in order to cool an enclosed space
by means of conditioning units that use refrigerated water
(fan coils), these conditioning units are supplied with a
transfer fluid, typically water or water with the addition of
glycol, which circulates from liquid refrigeration ma-
chines, of the so-called "chiller" type, i.e., water cooling
unit.

[0003] The hydraulic systems for these cooling ma-
chines have, on a same line, pumping means adapted
to propel a transfer fluid through an exchanger for cooling
the transfer fluid, which is none other than the evaporator
of an associated water cooling refrigeration system.
[0004] A similar type of system also has a free cooling
device, known in the jargon as "freecooling”, for said
transfer fluid.

[0005] This free cooling device has the limitation that
it is effective only in the presence of specific external
climate conditions, i.e., only if the external air is cool
enough to be able to refrigerate, in an adapted exchange
battery, the water that is intended to enter the evaporator.
[0006] Combined devices that comprise water cooling
units with integrated adiabatic cooling and combined de-
vices that comprise water cooling units with integrated
free cooling are also known Patent document JP-A-
2013-119989 describes a combined device according to
the preamble of claim 1.

[0007] Althoughthese devices are widespread and ap-
preciated, they have additional costs in terms of energy
consumption, whereas currently, in the opposite direc-
tion, there is an increasingly felt need to reduce the en-
ergy consumption required to cool a stream of water in-
tended to flow through a climate control system.

[0008] The aim of the present invention is to provide a
system that is capable of obviating the cited limitations
of the background art.

[0009] Within this aim, an object of the invention is to
provide a system that is simple and economical, partic-
ularly as regards consumption.

[0010] Thisaim, as well as these and other objects that
will become better apparent hereinafter, are achieved by
a system according to claim 1.

[0011] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of two preferred but not exclusive embodiments of
the system according to the invention, illustrated by way
of nonlimiting example in the accompanying drawings,
wherein:

Figure 1 is a schematic view of a water cooling unit
comprised in the invention;

Figure 2 is a second schematic view of a system
according to the invention, in a first embodiment
thereof;
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Figure 3 is a front view of a cooling unit comprised
in the invention, in a second embodiment;

Figure 3a is a schematic view of a detail of Figure 3;
Figure 4 is a sectional side view of a part of the cool-
ing unit of Figure 3;

Figure 5 is a hydraulic diagram of the cooling unit of
Figures 3 and 4;

Figure 6 is a detailed diagram of a component of the
hydraulic diagram of Figure 5.

[0012] With reference to the figures, a water cooling
unit comprised in the invention is designated generally
by the reference numeral 10.

[0013] The cooling unit 10 comprises, within a box-like
container 11:

- an air precooling panel 12, provided with a matrix of
through holes, associated with means 13 for cooling
a stream of external air, designated by the arrow 14
in Figure 1, that passes through said matrix of holes,

- apair 15 of laterally adjacent heat exchange batter-
ies; of the pair of laterally adjacent batteries, a first
battery 16 is for freecooling of the water entering an
evaporator 18, which is part of the water cooling unit
10, and asecond battery 17 is a condensation battery
for the evaporator 18,

- means 21 for the exit outside the box-like container
11 of the heated air 22 that exits from the pair 15 of
laterally adjacent heat exchange batteries,

- firstmeansforhydraulic connection between the wa-
terreturn from an air-conditioning system 19 and the
water inlet of the first freecooling battery 16, and

- second means for hydraulic connection between the
first freecooling battery 16 and the evaporator 18.

[0014] A simplified diagram of the device 10 is shown
clearly in Figure 1.

[0015] In Figure 1, the numeral 50 designates a com-
pressor of a refrigeration circuit 51.

[0016] In a first embodiment of the system according
to the invention, which is to be understood as a nonlim-
iting example of the invention, shown schematically in
Figure 2, there are, symmetrical with respect to the first
ones, a second air precooling panel 23, with correspond-
ing associated cooling means 24, and a corresponding
second pair 25 of heat exchange batteries, a first battery
26 for freecooling of the water that enters the evaporator
18 of the air-conditioning system 19, and the second bat-
tery 27 is for condensation for the evaporator 18.
[0017] Two additional symmetrical pairs of batteries,
28 and 29respectively, are also presentand are arranged
so as to be inclined in a central position between the two
pairs of batteries, the first one 15 and the second one
25, which are instead arranged vertically; each one of
the third and fourth pairs of batteries 28 and 29 has a
corresponding first battery 30 and 31 that is directed
downwardly and a second battery 32 and 33 that is di-
rected upwardly; the pairs of batteries 28 and 29 are
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adapted to affect a stream of rising pre-cooled external
air 35, which also arrives from the precooling panel 12
or 23.

[0018] The position of the pairs of batteries as de-
scribed is to be understood as a nonlimiting example of
the invention.

[0019] Each air precooling panel, for example 12 but
also 23, comprises a honeycomb panel, the cells of which
are open in the air passage direction.

[0020] The means 13 and 24 for cooling the stream of
external air that passes through the precooling panel 12
and 23 are constituted by

- an upper water dispenser 36, which is adapted to
wet downward from above the corresponding hon-
eycomb panel 12 and 23,

- alower collecting vessel 37,

- arecirculation pump 38 for the rise of the air precool-
ing water from the lower vessel 37 to the upper dis-
penser 36.

[0021] The upper dispenser 36 can be constituted for
example by a spray head of the shower type, which is
substantially as long as the precooling panel 12 and 23.
[0022] Itis to be understood that the upper dispenser
36 can also be of another type, depending on the require-
ments and technical needs.

[0023] The first and second pairs of batteries 15 and
25, which are vertical, are struck directly by the stream
of pre-cooled air 20.

[0024] The means 21 for exit out of the box-like con-
tainer 11 for the heated air 22 that exits from the pairs of
laterally adjacent heat exchange batteries comprise ven-
tilation means, for example a series of fans 40, which are
arranged in the upper part of the boxlike container 11
and determine the movement of the air from the outside
and through the pre-cooling panels and then through the
pairs of batteries.

[0025] The heated air 22 is emitted through corre-
sponding grilles above the box-like body 11.

[0026] The first means for hydraulic connection be-
tween the water return 43 of the air-conditioning system
19 and the water inlet 44 of the freecooling batteries 16,
26, 30 and 31 comprise a series of ducts with nodes and
branches adapted to supply in parallel all the freecooling
heat exchange batteries 16, 26, 30 and 31.

[0027] The second means for hydraulic connection be-
tween the freecooling batteries 16, 26, 30 and 31 and
the evaporator 18 likewise comprise a series of ducts
with connectors adapted to convey in parallel the cooled
water that exits from all the freecooling heat exchange
batteries 16, 26, 30 and 31 toward the single duct 46 that
enters the evaporator 18.

[0028] Itis to be understood that the evaporator 18 is
arranged within the box-like container 11, but it is to be
understood that a constructive variation of the cooling
unit 10 according to the invention in which the evaporator
18 is external with respect to the box-like container 11 is
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equally equivalent.

[0029] In the water cooling unit 10 according to the
invention, therefore, cooling of the external air occurs by
way of the evaporation of the water that descends on the
precooling panel 12 and 23.

[0030] Heatexchange occursinthe honeycomb panel.
[0031] The warm air, passing through the honeycomb
panel sprayed with water, by simple contact and due to
evaporation, transfers a large fraction of the heat con-
tained therein.

[0032] The air is thus cooled.

[0033] At this point, the air thus processed, which is
colder, provides a double benefit:

- in mechanical operation, i.e., the air that enters the
condenser of the evaporator 18, i.e., the second ex-
change batteries 17, 27, 32 and 33, is cooler and
therefore there is higher efficiency in the refrigeration
cycle;

- infreecooling operation, since the air that strikes the
first batteries 16, 26, 30 and 31 is at a lower temper-
ature than the outside temperature.

[0034] Figures 3 and 4 show the cooling unit of a sec-
ond embodiment of the system according to the inven-
tion, designated therein by the reference numeral 110.
[0035] The cooling unit 110 comprises, within a box-
like container 111:

- two opposite air precooling panels 112, arranged so
as to affect the lateral faces of the box-like container
111 substantially along its entire length; each pre-
cooling panel 112 is provided, in a manner similar to
what has been described above, with a matrix of
through holes, and is associated with means 113 for
cooling an external air stream, designated by the ar-
row 114 in Figures 3 and 3a, which passes through
the matrix of holes,

- a series of pairs 115, 115a, 115b, 115c of laterally
adjacent heat exchange batteries; the pairs of bat-
teries 115, 115a, 115b, 115¢ are arranged so as to
face each other two by two in the direction of the
length of the box-like container 111 and again two
by two so as to define a V-shape in a lateral view,
as shown in Figure 4;

- of each pair 115, 115a, 115b, 115¢c of laterally adja-
cent batteries, a first battery 116 is for freecooling of
the water that enters an evaporator 118, which is
part of the water cooling unit 110, and the second
battery 117 is for condensation for the evaporator
118,

- means 121 for exit out of the box-like container 111
of the heated air 122 that exits from each pair 115
of laterally adjacent heat exchange batteries; the
heated air exit means 121 are constituted for exam-
ple by one or more fans, optionally arranged side-
by-side above two pairs of batteries, for example 115
and 115a, which are arranged in a V-shape;
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- firstmeans for hydraulic connection between the wa-
ter return from an air-conditioning system 119 and
the water inlet of the first freecooling batteries 116,
and

- second means for hydraulic connection between the
first freecooling batteries 116 and the evaporator
118.

[0036] The V-shaped configuration of the arrangement
of the pairs of batteries, for example the first pairs 115
and 115a, and the second pairs of batteries 115b and
115c, refer to a configuration that can be shown sche-
matically in a side view, as in Figure 4.

[0037] The individual pairs of batteries 115, 115a,
115b, 115c are extended transversely to the box-like con-
tainer 111 so as to occupy it almost entirely, or entirely,
over its width, as clearly exemplified in Figure 3.

[0038] The means 113 for cooling the external air
stream that passes through the precooling panel 112 are
shown schematically in Figure 3 and comprise, as de-
scribed above for the first embodiment:

- an upper water dispenser 136, which is adapted to
wet downward from above the corresponding hon-
eycomb panel 112,

- alower collecting vessel 137,

- arecirculation pump 138 for the rise of the air pre-
cooling water from the lower vessel 137 to the upper
dispenser 136.

[0039] Figure 5 shows schematically the hydraulic cir-
cuit 160 for cooling the water intended for a conditioning
system 119.

[0040] In the hydraulic circuit 160, the first means for
hydraulic connection between the water return 143 of the
air-conditioning system 119 and the water inlet 144 of
the freecooling batteries 116 and 116a in the figure, des-
ignated as freecooling battery assembly 161, comprise
a series of ducts with nodes and branches adapted to
supply in parallel all the freecooling heat exchange bat-
teries 116 and 116a.

[0041] Betweenthese points, water return 143 and wa-
terinlet 144 to the assembly 161 of freecooling batteries,
it is possible optionally to interpose

- a safety assembly 162, with an expansion vessel
163, a tap 164, a safety valve 165, a flexible hose
166 and a venting element 167,

- apump assembly 168, which comprises two pumps
169 and 170 arranged in parallel.

[0042] The second means for hydraulic connection be-
tween the assembly 161 of freecooling batteries 116 and
116a and the evaporator 118 likewise comprise a series
of ducts with connectors adapted to convey the cooled
air that exits from the assembly 161 of heat exchange
batteries for freecooling 116, 116a toward the single duct
146 that enters the evaporator 118.
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[0043] Figure 6 shows schematically the assembly 161
of freecooling batteries 116, 116a, 116b, 116c.

[0044] As clearly visible in Figure 6, the freecooling
batteries 116, 116a, 116b, 116c are connectedin parallel,
with a single loading duct 171 and a single output duct
172, between which the freecooling batteries are con-
nected in parallel, conveniently arranged in pairs in front
of each other so as to define a V-shaped mutual arrange-
ment in a side view.

[0045] In practice it has been found that the invention
achieves the intended aim and objects.

[0046] In particular, the invention provides a device for
optimizing the efficiency of a water cooling system that
is simple and economical, both in terms of structure and
in terms of consumption, since the precooling of the ex-
ternal air occurs by simple air-water heat exchange with
evaporation of the latter.

[0047] Furthermore, the invention provides a device
for optimizing the efficiency of a water cooling system
that has a reduced environmental impact with respect to
the background art, since there is no resort to additional
compressors or other electrically costly components.
[0048] The invention thus conceived is susceptible of
numerous modifications and variations, within the scope
of the appended claims.

[0049] In practice, the materials used, so long as they
are compatible with the specific use, as well as the con-
tingent shapes and dimensions, may be any according
to requirements and to the state of the art.

[0050] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims
1. A system comprising

- a water cooling unit (10), an air-conditioning
system (19) and a box-like container (11), the
water cooling unit (10) being arranged within
said box-like container (11),

- an air precooling panel (12), provided with a
matrix of through holes, and associated with
means (13) configured to cool a stream of ex-
ternal air (14) that passes through said matrix
of holes,

- at least one pair (15) of laterally adjacent heat
exchange batteries (16, 17),

- an evaporator (18) having a condenser (17),
- arefrigeration circuit (51) having a compressor
(50) said refrigeration circuit (51) being a closed
refrigeration circuit extending through said sec-
ond battery (17), said evaporator (18) and said
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compressor (50),

- means (21) configured to provide an exit out-
side the box-like container (11) of the heated air
(22) that exits from said at least one pair (15) of
laterally adjacent heat exchange batteries,

wherein for each pair of laterally adjacent batteries
the first battery (16) is configured to provide a free-
cooling of the water entering said evaporator (18)
andthe second battery (17) is a condensation battery
of said condenser of the evaporator (18), the system
characterized by the unit (10) further comprising:

- first means configured to provide a hydraulic
connection between the water return (43) of said
air-conditioning system (19) and the water inlet
(44) of said at least one freecooling battery (16),
and

- second means configured to provide a hydrau-
lic connection between said at least one free-
cooling battery (16) and said evaporator (18).

The system according to claim 1, characterized in
that said air precooling panel (12) comprises a hon-
eycomb panel the cells of which are open in the air
passage direction.

The system according to one or more of the preced-
ing claims, characterized in that said means (13)
for cooling the stream of external air (14) that passes
through said precooling panel are constituted by

- an upper water dispenser (36), suitable to wet
said honeycomb panel downward from above,
- a lower collecting vessel (37),

- a recirculation pump (38) for the rise of the air
precooling water from said lower vessel (37) to
said upper dispenser (36).

4. The system according to one or more of the preced-

ing claims, characterized in that it comprises, within
the box-like container (11, 111):

- two opposite air precooling panels (112), ar-
ranged so as to affect the lateral faces of the
box-like container (111) substantially along its
entire length, each precooling panel (112) being
provided with a matrix of through holes and be-
ing associated with means (113) for cooling an
external air stream (104) that flows through said
matrix of holes,

- a series of pairs (115, 115a, 115b, 115c) of
laterally adjacent heat exchange batteries,

-of each pair (115, 115a, 115b, 115c) of laterally
adjacentbatteries, afirst battery (116) is for free-
cooling of the water in input to an evaporator
(118) and the second battery (117) is a conden-
sation battery for the evaporator (118),
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- means (121) for the exit outside the box-like
container (111) of the heated air (122) that exits
from each pair (115) of laterally adjacent heat
exchange batteries,

- first means for hydraulic connection between
the water return from an air-conditioning system
(119) and the water inlet of the first freecooling
batteries (116), and

- second means for hydraulic connection be-
tween the first freecooling batteries (116) and
said evaporator (118).

The system according to claim 4, characterized in
that said heat exchange battery pairs (115, 115a,
115b, 115¢) are arranged two by two so as to face
each other in the direction of the length of the box-
like container (111), and are arranged, again two by
two, so as to define a V-shaped configuration, for
example first pairs (115, 115a) and second pairs of
batteries (115b, 115c).

The system according to one or more of the preced-
ing claims, characterized in that the individual pairs
of batteries (15,115, 115a, 115b, 115c) are extended
transversely to the box-like container (11, 111) so
as to occupy it almost entirely or entirely along its
width.

The system according to one or more of the preced-
ing claims, characterized in that the freecooling
batteries (116, 116a, 116b, 116¢) of a group of free-
cooling batteries (161) are connected in parallel, with
a single loading duct (171) and a single output duct
(172), between which said freecooling batteries
(116, 116a, 116b, 116c) are connected in parallel.

Patentanspriiche

1.

Ein System, das Folgendes umfasst:

- eine Wasserkihleinheit (10), ein Klimaanla-
gensystem (19) und einen kastenartigen Behal-
ter (11), wobei die Wasserkihleinheit (10) in
dem kastenartigen Behalter (11) angeordnetiist,
- eine Luft-Vorkuhltafel (12), ausgestattet mit ei-
ner Matrix von Durchgangsléchern und verbun-
den mit Mitteln (13), die ausgebildet sind, um
einen externen Luftstrom (14) zu kihlen, der
durch die Léchermatrix dringt,

- mindestens ein Paar (15) seitlich benachbarter
Warmetauschbatterien (16, 17),

- einen Verdampfer (18) mit einem Kondensator
(17),

- einen Kihlkreis (51) mit einem Kompressor
(50), wobeiderKiihlkreis (51) ein geschlossener
Kihlkreis ist, der sich durch die zweite Batterie
(17), den Verdampfer (18) und den Kompressor
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(50) erstreckt,

- Mittel (21), ausgebildet, um einen Austritt der
erwarmten Luft (22), die aus dem mindestens
einen Paar (15) seitlich benachbarter Warme-
tauschbatterien austritt, aus dem kastenartigen
Behalter (11) zu ermdglichen,

wobei bei jedem Paar seitlich benachbarter Batteri-
endie erste Batterie (16) ausgebildetist, um fir Free-
cooling des Wassers zu sorgen, das in den Ver-
dampfer (18) eintritt, um die zweite Batterie (17) eine
Kondensationsbatterie des Kondensators des Ver-
dampfers (18) ist; wobei das System dadurch ge-
kennzeichnet ist, dass die Einheit (10) weiter Fol-
gendes umfasst:

- erste Mittel, ausgebildet, um eine Hydraulik-
verbindung zwischen der Wasserrtickfiihrung
(43) des Klimaanlagensystems (19) und dem
Wassereinlass (44) der mindestens einen Free-
cooling-Batterie (16) bereitzustellen, und

- zweite Mittel, ausgebildet, um eine Hydraulik-
verbindung zwischen der mindestens einen
Freecooling-Batterie (16) und dem Verdampfer
(18) bereitzustellen.

Das System gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass die Luft-Vorkihltafel (12) eine Wa-
benplatte umfasst, deren Zellenin der Luftdurchlass-
richtung offen sind.

Das System gemaf einem oder mehreren der obi-
gen Anspriiche, dadurch gekennzeichnet, dass
die Mittel (13) zum Kuhlen des externen Luftstroms
(14), der die Vorkuhltafel durchdringt, aus Folgen-
dem bestehen:

- einem oberen Wasserspender (36), geeignet,
die Wabenplatte von oben nach unten zu benet-
zen,

- einem unteren Auffanggefa® (37),

- einer Rickfihrpumpe (38) fur den Aufstieg des
Luft-Vorkiihlwassers von dem unteren Gefal
(37) zu dem oberen Spender (36) .

Das System gemaf einem oder mehreren der obi-
gen Anspriiche, dadurch gekennzeichnet, dass
es, innerhalb des kastenartigen Behalters (11, 111),
Folgendes umfasst:

- zwei gegenulberliegende Luft-Vorkihltafeln
(112), angeordnet, um die Seitenflachen des
kastenartigen Behalters (111) im Wesentlichen
Uber seine gesamte Lange zu beeinflussen, wo-
bei jede Vorkuhltafel (112) mit einer Matrix von
Durchgangsléchern versehen und mit Mitteln
(113) zum Kduhlen eines externen Luftstroms
(104) verbunden ist, der durch die Léchermatrix
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stromt,

-eine Reihe von Paaren (115, 115a, 115b, 115c)
seitlich benachbarter Warmetauschbatterien,

- wobei eine erste Batterie (116) jedes Paares
(115, 115a, 115b, 115c) seitlich benachbarter
Batterien zum Freecooling des Wassers dient,
das in einen Verdampfer (118) einstréomt, und
die zweite Batterie (117) eine Kondensations-
batterie fur den Verdampfer (118) ist,

- Mittel (121) fur den Austritt der erwarmten Luft
(122), die aus jedem Paar (115) seitlich benach-
barter Warmetauschbatterien austritt, aus dem
kastenartigen Behalter (111),

- erste Mittel zur Hydraulikverbindung zwischen
der Wasserrtickflihrung von einem Klimaanla-
gensystem (119) und dem Wassereinlass der
ersten Freecooling-Batterien (116), und

- zweite Mittel zur Hydraulikverbindung zwi-
schen den ersten Freecooling-Batterien (116)
und dem Verdampfer (118).

Das System gemaR Anspruch 4, dadurch gekenn-
zeichnet, dass die Paare (115, 115a, 115b, 115c)
von Warmetauschbatterien jeweils zu zweit einan-
der zugewandt in der Langsrichtung des kastenarti-
gen Behalters (111) angeordnet und, wiederum je-
weils zu zweit, angeordnet sind, um eine V-Konfigu-
ration zu bestimmen, zum Beispiel erste Paare (115,
115a) und zweite Paare (115b, 115c) von Batterien.

Das System gemaf einem oder mehreren der obi-
gen Anspriiche, dadurch gekennzeichnet, dass
die einzelnen Paare (15, 115, 115a, 115b, 115¢) von
Batterien sich quer zum kastenartigen Behalter (11,
111) erstrecken, so dass sie ihn vollstandig oder fast
vollstandig Uber seine Breite belegen.

Das System gemaf einem oder mehreren der obi-
gen Anspriiche, dadurch gekennzeichnet, dass
die Freecooling-Batterien (116, 116a, 116b, 116c¢)
einer Gruppe von Freecooling-Batterien (161) par-
allel angeschlossen sind, mit einer einzigen Lade-
leitung (171) und einer einzigen Ausgangsleitung
(172), zwischen welchen die Freecooling-Batterien
(116, 116a, 116b, 116c) parallel angeschlossen
sind.

Revendications

Systeme comportant :

- une unité de refroidissement d’eau (10), un
systeme de conditionnement d’air (19) et un
contenant analogue a un boftier (11), 'unité de
refroidissement d’eau (10) étant agencée a l'in-
térieur dudit contenant analogue a un boitier

(1),
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- un panneau de pré-refroidissement d’air (12),
pourvu d’'une matrice de trous traversants, et
associé a des moyens (13) configurés pour re-
froidir un flux d’air externe (14) qui passe a tra-
vers ladite matrice de trous,

-aumoins une paire (15) de batteries d’échange
de chaleur latéralement adjacentes (16, 17),

- un évaporateur (18) ayant un condenseur (17),
- un circuit de réfrigération (51) ayant un com-
presseur (50), ledit circuit de réfrigération (51)
étant un circuit de réfrigération fermé s’étendant
a travers ladite seconde batterie (17), ledit éva-
porateur (18) et ledit compresseur (50),

- des moyens (21) configurés pour fournir une
sortie a I'extérieur du contenant analogue a un
boitier (11) de I'air chauffé (22) qui sort de ladite
au moins une paire (15) de batteries d’échange
de chaleur latéralement adjacentes,

dans lequel pour chaque paire de batteries latérale-
ment adjacentes, la premiere batterie (16) est con-
figurée pour assurer un refroidissement naturel de
I'eau entrant dans ledit évaporateur (18) etla secon-
de batterie (17) est une batterie de condensation du-
dit condenseur de I'évaporateur (18), le systéeme
étant caractérisé en ce que I'unité (10) comporte
en outre :

- des premiers moyens configurés pour assurer
une liaison hydraulique entre le retourd’eau (43)
dudit systéme de conditionnement d’air (19) et
I'entrée d’eau (44) de ladite au moins une bat-
terie de refroidissement naturel (16), et

- des seconds moyens configurés pour assurer
une liaison hydraulique entre ladite au moins
une batterie de refroidissement naturel (16) et
ledit évaporateur (18).

Systeme selon la revendication 1, caractérisé en
ce que ledit panneau de pré-refroidissement d’air
(12) comporte un panneau en nid d’abeille dont les
cellules sont ouvertes dans la direction de passage
de l'air.

Systeme selon une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdits moyens
(13) pour refroidir le flux d’air externe (14) qui passe
a travers ledit panneau de pré-refroidissement sont
constitués de :

- un distributeur d’eau supérieur (36), adapté
pour mouiller ledit panneau en nid d’abeille vers
le bas a partir du dessus,

- un récipient de collecte inférieur (37),

-une pompe derecirculation (38) pour la montée
del'eau de pré-refroidissement d’air depuis ledit
récipient inférieur (37) jusqu’audit distributeur
supérieur (36).
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4. Systeme selon une ou plusieurs des revendications

précédentes, caractérisé en ce qu’il comporte, a
I'intérieur du contenant analogue a un boitier (11,
111):

- deux panneaux de pré-refroidissement d’air
(112) opposés, agencés de maniére a affecter
les faces latérales du contenant analogue a un
boitier (111) pratiquement sur toute salongueur,
chaque panneau de pré-refroidissement (112)
étant pourvu d’'une matrice de trous traversants
et étant associé a des moyens (113) pour refroi-
dir un flux d’air externe (104) qui s’écoule a tra-
vers ladite matrice de trous,

- une série de paires (115, 115a, 115b, 115c)
de batteries d’échange de chaleur latéralement
adjacentes,

- parmi chaque paire (115, 115a, 115b, 115c)
de batteries latéralement adjacentes, une pre-
miére batterie (116) est destinée au refroidisse-
mentnaturel de I'eau en entrée d’un évaporateur
(118) et la seconde batterie (117) est une bat-
terie de condensation pour I'évaporateur (118),
- des moyens (121) pour la sortie a I'extérieur
du contenant analogue a un boitier (111) de I'air
chauffé (122) qui sort de chaque paire (115) de
batteries d’échange de chaleur latéralement ad-
jacentes,

- des premiers moyens pour une liaison hydrau-
lique entre le retour d’eau a partir d’un systéme
de conditionnement d’air (119) et I'entrée d’eau
des premiéres batteries de refroidissement na-
turel (116), et

- des seconds moyens pour une liaison hydrau-
lique entre les premiéres batteries de refroidis-
sement naturel (116) et ledit évaporateur (118).

Systeme selon la revendication 4, caractérisé en
ce que lesdites paires de batteries d’échange de
chaleur (115, 115a, 115b, 115c) sont agencées deux
par deux de maniére a étre 'une en face de l'autre
dans la direction de la longueur du contenant ana-
logue a un boitier (111), et sont agencées, de nou-
veau deux par deux, de maniére a définir une con-
figuration en forme de V, par exemple des premiéres
paires (115, 115a) et des secondes paires (115b,
115c) de batteries.

Systeme selon une ou plusieurs des revendications
précédentes, caractérisé en ce que les paires in-
dividuelles de batteries (15, 115, 115a, 115b, 115c)
s’étendenttransversalement au contenant analogue
a un boitier (11, 111) de maniére a I'occuper prati-
quement entierement ou entierement sur sa largeur.

Systeme selon une ou plusieurs des revendications
précédentes, caractérisé en ce que les batteries
de refroidissement naturel (116, 116a, 116b, 116c)
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d’un groupe de batteries de refroidissement naturel
(161) sont raccordées en parallele, avec une seule
conduite de charge (171) et une seule conduite de
sortie (172), entre lesquelles lesdites batteries de
refroidissement naturel (116, 116a, 116b, 116¢) sont
raccordées en paralléle.
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